
Status & Goals of LHC
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• 1pb-1 of delivered and recorded luminosities reached! 

• As of this morning:

• Delivered: 1420 nb-1

• Recorded: 1245 nb-1

• New record Inst. Luminosity of 4E30/cm2/s last week

• Goal to reach 1E32/cm2/s by the end of 2010

• Integrated luminosity by end of 2011 ≥ 1 fb-1

• Requires a peak luminosity of ≥ 1E32/cm2/s during 
2011

• Long Term Goal:
•Integrated luminosity of ≥3000fb-1 by the end of the LHC life

• requires a peak luminosity of  ≥ 5 x1034 cm-2s-1 during 2021-2030
• → integrated yearly luminosity of around 250-300fb-1



LHC News (very broad-brush)
• Recently had longer periods of stable beams

– CMS ~88% efficient recording data
• ~100nb-1 per overnight fill

– Aiming to maximize fraction validated for 
physics

• Questions of sensitivity of analysis to hardware 
failures

• Waiting for news (this week) on rest of 2010 
LHC planning
– Recall aim is 1e32 by the end of the year

• Can expect to go to 48 on 48 bunches soon





The 20 year physics plan

2 year cycle: 6-8 month 
shutdown once every 2 years

Shutdown

ICHEP talk Mayer



Luminosity Projection (ICHEP -S. Myers)



Luminosity predictions
ICHEP talk Mayer

Most of CMS was build for 500 fb-1

Pixel detector ~200 fb-1



CMS Upgrade planning
• The CMS improvement and upgrade strategy aims to maintain and 

possibly enhance the CMS physics potential.

– Plans must be based on few shutdowns to install upgrades followed by long 
runs.  Therefore in each case we must  prepare for the luminosity that MIGHT 
BE ACHIEVED in the subsequent long run.

– Luminosity evolution is difficult to predict

• Experience with first LHC data is valuable for CMS:

• learn about radiation levels, cavern background, and trigger rates 

• detector performance and physics backgrounds

– CMS is developing a Technical Proposal for the evolution of the CMS detector 
through 2020. The TP will be completed in the summer for presentation to the LHCC.

– Assuming that the response is positive, we will proceed with a Technical Design 
report  in 2011.

– There’s already a declaration of interests from various countries.

– Preliminary cost and schedule also will be included in the Technical Proposal
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Timeline

• Almost a final TP ready 
for the whole CMS 
collaboration to review 
by Aug. 15th . 
• Final touch up on Thu. 
Sep. 2nd TUSC/FB 
meeting.
• Final TP expected by 
CMS by Sep. 6th. (to be 
discussed at the Sept 
22nd LHCC meeting)



CMS Improvements and Upgrades Timeline
Shutdown System Action Result Physics

2012 Hadron Outer Replace HPDs with SiPMs
to reduce noise

Single  trigger
Tails of very high pT jets

Muons from  
Z/HμX

2012 Hadron Forward Install new PMT to reduce 
window hits

Forward jet tagging
Improves MET 

Vector-boson 
fusion H  

2012 Muon YB4 New RPC
CSC (not funded)

Improved trigger at lower 
thresholds

Increase W 
acceptance

2012 PLT New diamond lumi-
monitor

Improved lumi meas. All

2012 Beam Pipe Install new beam pipe Easier pixel installation b-tagging

2016 New Pixel system Low mass 4 Layers, 3 Disks 
with new ROC

Reduces dead time
Improves b-tag.

SUSY decay
chains

2016 HCAL
uTCA trigger

Replace HPDs with SiPMs
for longitudinal
segmentation
New electronics

Reduces pileup effects
Improves MET
Improves , e, 
clustering and isolation

SUSY
H

HZZll

2016 Muon
(ME42,ME11)
uTCA trigger

CSC (Complex YB4 
installation) 
New electronics

Improved  trigger and 
reconstruction  
(1.1<|η|<1.8, 2.1<|η|<2.4)

W acceptance
WH, H

2020 TRACKER
New Trigger
Endcap Calo.

Replace tracker
Replace trigger

Maintain performance at 
high SLHC Lumi

Guided by early 
discoveries



2016 Pixel Upgrade 



Features of the 2016 Pixel Upgrade



Phase 2 Tracker Upgrade


